
Kakahai‘a National Wildlife Refuge Comprehensive Conservation Plan  

 

 

 

Table of Contents i 

Table of Contents 

 

 

 

Readers’ Guide ..................................................................................................................................... v 

Chapter 1.  Introduction ................................................................................................................... 1-1 

 1.1  Purpose and Need for the CCP ........................................................................................... 1-1 

 1.2  Planning and Management Guidance ................................................................................ 1-2 

  1.2.1  U.S. Fish and Wildlife Service Mission ....................................................................... 1-2 

  1.2.2  National Wildlife Refuge System ................................................................................. 1-2 

  1.2.3  National Wildlife Refuge System Mission and Goals .................................................. 1-2 

  1.2.4  National Wildlife Refuge System Administration Act of 1966 ................................... 1-3 

 1.3  Relationship to Previous and Future Refuge Plans .......................................................... 1-4 

  1.3.1  Future Planning ............................................................................................................ 1-4 

 1.4 Refuge Establishment and Purposes ................................................................................... 1-5 

  1.4.1  Legal Significance of the Refuge Purpose ................................................................... 1-5 

  1.4.2  Refuge Establishment and Purpose .............................................................................. 1-5 

 1.5  Refuge Goals ......................................................................................................................... 1-5 

 1.6  Relationship to Ecosystem Planning Efforts ..................................................................... 1-7 

 1.7  Planning and Issue Identification ....................................................................................... 1-9 

  1.7.1  Public Scoping Sessions ............................................................................................... 1-9 

  1.7.2  Issues Addressed in the CCP ...................................................................................... 1-10 

   

Chapter 2.  Refuge Management Direction .................................................................................... 2-1 

 2.1  Considerations in the Design of the CCP  ......................................................................... 2-1 

 2.2  General Guidelines .............................................................................................................. 2-1 

  2.2.1  Implementation Subject to Funding Availability ......................................................... 2-1 

  2.2.2  Interagency Coordination and Collaboration ............................................................... 2-1 

  2.2.3  Threatened and Endangered Species Protection and Recovery .................................... 2-1 

  2.2.4  Historic and Cultural Resource Protection ................................................................... 2-2 

  2.2.5  Fire Management .......................................................................................................... 2-2 

  2.2.6  Participation in Planning and Review of Regional Development Activities ................ 2-3 

  2.2.7  Adaptive Management .................................................................................................. 2-3 

  2.2.8  Integrated Pest Management ........................................................................................ 2-3 

  2.2.9  National Environmental Policy Act Compliance ......................................................... 2-4 

  2.2.10  Law Enforcement ....................................................................................................... 2-4 

  2.2.11  Refuge Revenue Sharing Payments ............................................................................ 2-5 

  2.2.12  Regulatory Compliance .............................................................................................. 2-5 

  2.2.13  Volunteer Opportunities ............................................................................................. 2-5 

  2.2.14  Climate Change .......................................................................................................... 2-5 

 2.3  Summary of CCP Actions ................................................................................................... 2-6

 2.4  Kakahai‘a NWR Management ........................................................................................... 2-8 
  2.4.1  Goal 1 ........................................................................................................................... 2-9 

  2.4.2  Goal 2 ......................................................................................................................... 2-13 

  2.4.3  Goal 3 ......................................................................................................................... 2-14 

  2.4.4  Goal 4 ......................................................................................................................... 2-15 

  2.4.5  Goal 5 ......................................................................................................................... 2-18 

  2.4.6  Goal 6 ......................................................................................................................... 2-20 



Kakahai‘a National Wildlife Refuge Comprehensive Conservation Plan  

 

 

 

 

ii Table of Contents 

Chapter 3.  Physical Environment................................................................................................... 3-1 

 3.1  Refuge Introduction ............................................................................................................. 3-1 

 3.2  Climate .................................................................................................................................. 3-1 

  3.2.1  Global Climate Change ................................................................................................ 3-3 

  3.2.2  Ecological Responses to Climate Change .................................................................... 3-4 

3.3  Geology and Soils ................................................................................................................. 3-5 

 3.4  Hydrology ............................................................................................................................. 3-6 

 3.5  Topography/Bathymetry ..................................................................................................... 3-9 

 3.6  Environmental Contaminants .......................................................................................... 3-10 

 3.7  Land Use ............................................................................................................................. 3-10 

  3.7.1  Previous Land Uses .................................................................................................... 3-10 

 

Chapter 4:  Refuge Biology and Habitat ......................................................................................... 4-1 

 4.1  Biological Integrity Analysis ............................................................................................... 4-1 

 4.2  Conservation Target Selection and Analysis ..................................................................... 4-1 

  4.2.1 Conservation Target Selection ...................................................................................... 4.1 

 4.3 Wetland Habitat .................................................................................................................... 4-2 

 4.4 Grassland Habitat ................................................................................................................. 4-2 

 4.5 Coastal Dry Forest ................................................................................................................ 4-5 

 4.6 Coastal Beach Strand ........................................................................................................... 4-5 

 4.7  Endangered Hawaiian Waterbirds .................................................................................... 4-6 

  4.7.1  Ae‘o (Himantopus mexicanus knudseni) or Hawaiian Stilt.......................................... 4-6 

  4.7.2  ‘Alae ke‘oke‘o (Fulica alai) or Hawaiian Coot ........................................................... 4-6 

 4.8  Migratory Waterfowl .......................................................................................................... 4-7 

 4.9  Migratory Shorebirds .......................................................................................................... 4-7 

 4.10 Pest Species .......................................................................................................................... 4-8 

  4.10.1  Mammals .................................................................................................................... 4-8 

  4.10.2  Birds ......................................................................................................................... 4-10 

  4.10.3  Amphibians............................................................................................................... 4-10 

  4.10.4  Invertebrates ............................................................................................................. 4-11 

  4.10.5  Plants ........................................................................................................................ 4-11 

      4.11  Wildlife and Habitat Research and Monitoring Efforts .............................................. 4-13 

 

Chapter 5.  Refuge Facilities and Public Use Programs ................................................................ 5-1 

 5.1  Refuge Infrastructure and Operational Facilities ............................................................ 5-1 

  5.1.1  Refuge Operations ........................................................................................................ 5-1 

  5.1.2  Maintenance Facilities .................................................................................................. 5-1 

  5.1.3  Dempster Windmill ...................................................................................................... 5-1 

  5.1.4  Roads ............................................................................................................................ 5-1 

  5.1.5  Constructed Ponds and Levees ..................................................................................... 5-2 

  5.1.6  Wells, Pumps, Water Distribution Lines, and Water Control Structures ..................... 5-2 

  5.1.7  Kamehameha V Highway Culvert ................................................................................ 5-3 

  5.1.8  Fences and Gates  ......................................................................................................... 5-3 

 5.2  Public Use ............................................................................................................................. 5-4 

  5.2.1  Special Use Permits ...................................................................................................... 5-4 

  5.2.2  Kakahai‘a Park ............................................................................................................. 5-4 

  5.2.3  Wildlife Observation and Photography ........................................................................ 5-4 

  5.2.4  Environmental Education ............................................................................................. 5-5 



Kakahai‘a National Wildlife Refuge Comprehensive Conservation Plan  

 

 

 

 

Table of Contents iii 

  5.2.5  Volunteers..................................................................................................................... 5-5 

   

Chapter 6.  Cultural Resources, Social, and Economic Environment ......................................... 6-1 

 6.1  Refuge Cultural Resources ................................................................................................. 6-1 

  6.1.1 Native Hawaiian Cultural History ................................................................................. 6-1 

  6.1.2 Euro-American Cultural History ................................................................................... 6-2 

  6.1.3 The Mahele, 1848-1851 ................................................................................................. 6-4 

  6.1.4 Post-1850s History ........................................................................................................ 6-4 

  6.1.5 Archaeological/Cultural Surveys ................................................................................... 6-6 

  6.1.6 Paleontological Resources  ............................................................................................ 6-7 

 6.2  Social and Economic Setting ............................................................................................... 6-8 

  6.2.1 Population ...................................................................................................................... 6-8 

  6.2.2 Housing.......................................................................................................................... 6-9 

  6.2.3 Education ....................................................................................................................... 6-9 

  6.2.4 Economics ................................................................................................................... 6-10 

 

Tables 

Table 1.1 Refuge Acquisition History for Kakahai‘a NWR ............................................................... 1-5 

Table 2.1  Management Summary .................................................................................................... 2-7 

Table 3.1.  Monthly stream flow data for Kawela Gulch ................................................................... 3-8 

Table 3.2  Monthly streamflow data for Kaunakakai ........................................................................ 3-8 

Table 4.1   Conservation targets for the CCP ..................................................................................... 4-1 

Table 6.1   Population figures for selected areas ................................................................................ 6-9 

Table 6.2   Census Bureau estimated median and per capita income figures, 2009 ........................... 6-9 

 

Figures 

Figure 1.1  Main Hawaiian Islands ................................................................................................... 1-11 

Figure 1.2  Refuge Land Status & Boundary .................................................................................... 1-13 

Figure 2.1  Habitat Management....................................................................................................... 2-21 

Figure 3.1  Annual cycle of average monthly precipitation and total annual precipitation  ............... 3-2 

Figure 3.2  Annual cycle of average monthly temperature and annual temperature  ......................... 3-3 

Figure 3.3  Old Pond water levels and groundwater levels, 2000-2010 ............................................. 3-7 

Figure 3.4  Annual stream discharge at USGS stream flow gage Halawa Stream ............................. 3-9 

Figure 4.1  Land Cover Types ............................................................................................................ 4-3 

 

Appendices 

Appendix A:   Kakahai‘a National Wildlife Refuge Species Lists .................................................... A-1 

Appendix B:   Compatibility Determinations and Appropriate Uses Findings ................................. B-1 

Appendix C:   Plan Implementation and Costs .................................................................................. C-1 

Appendix D:   Wilderness Review for Kakahai‘a National Wildlife Refuge .................................... D-1 

Appendix E:   Integrated Pest Management Program ........................................................................ E-1 

Appendix F:   Fire Management Plan 2004 ....................................................................................... F-1 

Appendix G:   Statement of Compliance ........................................................................................... G-1 

Appendix H:  Common Acronyms and Abbreviations  .................................................................... H-1 

Appendix I:     Literature Cited ............................................................................................................ I-1 

Appendix J:    Planning Team Members  ............................................................................................ J-1 

Appendix K:  Public Comments and Service Responses ................................................................... K-1 

 



Kakahai‘a National Wildlife Refuge Comprehensive Conservation Plan  

 

 

 

 

iv Table of Contents 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  
 

Note to Reviewers:  Throughout the CCP document, all attempts have been made 

to use appropriate diacriticals related to the Hawaiian language (i.e., ‘okina and 

kahakō).  However, places where diacriticals may not appear occur in the maps 

and literature cited. Due to limitations of the Geospatial Information System 

software used for the maps developed in the plan, some diacriticals may be 

missing where place names or legend text appear.  


